Range & Stopping Power in Nucleonica

10th NUCLEONICA Training Course, Cesme, TURKEY

CASE STUDY

: What must be the minimum thickness of a shield made of (a)
Plexiglas and (b) aluminum in order that no beta rays from a
9Sr source pass through?

Applications

My Preferences Print 23 Help

:Decay Engine
> must-know

ay chain for 2°Sr.
Go, Applications>Decay Engine

| % | Huclite Mixtures Selector

Decay Engine ' Options

Applications

My Preferences Print (% Help

Decay Engine
38 Strontium
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Quantity: | Grams Ev 1 Aceuracy Factor: 1E-02
Quantity: | Grams e 1 Aceuracy Factor: ™
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Time: Years || |2.85E+02 Humber of timestep: ' ) ) '
_ . Start in background | Reset '
Start | Start in hackoground | Reset | Show details | ) ) )
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Range & Stopping Power in Nucleonica

What is the energies of beta rays from %Sr and °°Y?
Go Applications>Nuclide Datasheet

Applications hdy Preferences Pririt i@ Help

Reference Data
39 Yttrium

Actual Chart: Standard

Elemert: Mazs:

[v Tl [ [x]

Datasheet [ [ escription :'. Derved Data | Awverage Cross Sections R adiationz | Prompt Gamma | SelectPrintDutputsu'

» Reference Data Notes

Binding Energy

Abundance

Effective Dose Coefficient Inhalation
Effective Dose Coefficient Ingestion

Mean Decay Energies

Density 4.47 glom?

Mass Excess -BE4 8T 462 (+ 2557) keV
Atomic Mass 89907151886 (+ 2739 u
Half-life 2671 (+ 3 d

Spin 2R

Parity

8.69327 MeMinucleon

1.5E-08 (Sv/B)
2.7E-08 (Sv/B)

Braniching Ratio Desay-Energy,Q
1 2.2801 (MeV)

Alpha 0 (Mev)

Electron 933.815 (ke\)

Photon 0.00123656 (kev

Type of decay Daughters
i 40 Zr 90
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Applications My Preferences Print % Help

Range & Stopping Power

Input l Dietails | i

Projectile lon Details
Input ’
Projectile
Projectile lon electron !Vi
\Energy (MeV) v 228
Target

Density {g/icm®)
Alurminum

[2.702
@ hano-element @ Salid
O Predefined compound D Gas
O Uzer defined compound
Results
CSDA Range, B:
Mass thickness: 1 37EE+0 g;’cmz

Stopping Power {totalj: 1 549E+0 kevr(mgxcmz)

Tahle | Graph 5P | Graph Range |
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Applications My Preferences Print <5 Help

Range & Stopping Power

[nput | Detals | Compound [ etails [

Projectile lon Details

Input
Projectile
Projectile lon eiéctmn :V
(Energy (Mev) v 2,28
Target

Density {g/em®)

v 117

.F'Iexiglass

@ Predefined compound

(:) Uzer defined compound

Results

CSDA Range, R:

Mass thickness: 1.462E+0 gfn:rn2

Stopping Power (total): 1 470E+0 ke\-"f(mg.l'cmz)

Tahle i Graph 5P i Graph Range

| "
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:What thickness of aluminum foil is required to stop the alpha
particles from 21°Po?

: Check the decay chain of 210Po, then find the maximum
energy of the alpha particles emited in the chain.

Applicstions My Preferences Print 3 Help
Po210 .
14E2d Decay Engine

84 Polonium

Actual Chart: Stancard

Element:  Mass:

— — T
Po [a||210  |sf '-;-_;NuclideMi)duresSelector

| Decay Engine | Dpt.ions

Ouantity: | Grams o |1

: Accuracy Factor: :1 E-Dj
Time: Years [ 3.81E+H0 Humber of timesteps: |10 Humber of chains: |1
Start | Start in hackaround Reset Show details
84 FPo210 a 1.87E+11 0 1.36E-M
82 Ph206 Stable 0 0 0
Total:

1.87E+11 ] 1.36E-01 a
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Applications>Nuclide Datasheet

Applications My Preferences Print 53 Help
Fo210
1.4E2 d Reference Data

| Actual Chart: Stancard

Element:  Mass:

Po [¥][210 [v] =&

]

Datssheet | Deserpiion | Derived Dala

» Reference Data Notes

Density
Mass Excess

Atomic Mass

84 Polonium

Average Cross Sections

Fiadiations | Frompt Gamma | _ Select Prnt Outputs |

9.20 glom®
“15953.071 (+ 1242) kev
209.982873673 (£ 1333 u

Half-life 138388+ & d
Spin (IR
Parity +

Binding Energy
Abundance
Effective Dose Coefficient Inhalation

Effective Diose Coefficient Ingestion

Mean Decay Energies

Alpha 540752 iMewv)

Electron 9.32726E-05 (kev)

Photon 0.00872462 (ke\)

Type of decay Branching Ratio Daughters
it 1 82 Pb 206

7.83435 MeVinucleon

4.3E-06 (SwBa)
1.2E-06 (SvBo)
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Applications My Preferences Print & Help

Range & Stopping Power

Input | Details |

: l: "Dpt.i.ons |
Projectile lon Details
Input ;
Projectile
Prajectile lon alpha ]
Energy (Mev) ¥| 5.4
Target
Density (g/iem®)
| Aluminum || 2702
@ Mono-element @ Solict
O Predefined compound O Gas

O User defined compound

Results

Projected range, R:
Mass thickness: EAEDE-T O om?

Stopping Power (total): 5. 760E+2 kevitmaicm®)

Taple || GraphsP | Graph Range
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Calculation using SEIN-Z006

Q3: What al ﬁgg.vi;iion :::: Oktober 02, 2008 n depht

in SiOz Sam Digk File Nawe = range_outZ.txt

Ion = Carbon [6] ; Mass = 1Z amu

Denzity = 1.0000EH)O gfcm3 = 3.0065E+E8 atomascm3
====z==z Target Composition =s======
Atom  Atom  Atomic Mazs

Name  Mumh  Percent  Percent

Applications My Preferences Print & Help

o g 066.67 053.26

. Bragy Correc =
Range & Stopplng Pov Stopping Units = keV/ (wg/cwa)
See bottom of Table for other Stopping units

Ion = Carbon [6] , Mass = 12 amu

Lateral Straggling

Input | Detals | CompoundDetals | Options |~

559,950 &/ T 163E+02 5 B15E+02 106 A 73 A B3 A
S icaiin 110 keV 1 205E+02 5 701E+02 T4 A 7B A 57 A
: 120 ke 1 2E3E+02 5 772E+02 122 A R B0 A
erikineCongand {2 .30 ke 1 314E+02 5 B33E+02 130 A 57 A 3 A
A0 keV ETE 5 SEEE+02 137 A 57 A 7 A /
z Element Atomic Weight
: 150 ke T 412E+02 5 D30E+02 45 A 55 A TOA
g ™| Quygen & 16,9990
- 160 keV/ 1 4EBE+02 5. G70E+02 163 A 101 A 7IA
= | [ 170 keV T E03E+02 F.O04E+02 160 A 105 A TEA
180 keV/ T E4BE+02 . 033E+02 168 A 108 A T A
[ |z [Eement [tomicweight | Sivichomery FTRIRRY 1 B30E+02 .0B0E+02 18I A T8 A 55 A
Eail 8 Omgen 15989 2 025 keV/ 1 725E+02 5. 122E+02 207 A 128 A 53 A
Edit 14  Silicon 28.086 1
150.00 Me' T 136E+05 B 492E-01 77155 um 75,13 um 535 um
160.00 M 1 O7BE+03 5. 183E-01 56236 um 31.87 um 524 um
Z0-8010e " T 0Z3E+05 4 G05E-01 Edym 3467 um 10.17 um
180,00 MV B 750E+02 4.663E-01 1.06 mm ) 37,51 um 1115 um
B e I G15E-02 4 Z11E-01 M5 48,37 um 1324 um
525,00 hew 5 07 0E+02 3.514E-01 157 mm B4.02 um 1611 um
05000 he/ 7 384E+02 5 465E-01 T.88 mm 75,85 um 19.26 um
0000 he/ D G34E+02 1.207E-01 16.21 mm 50 40 um T45.03 um
500,00 Me'/ D B79E+02 1.0B4E-01 18.78 mm 532 40 um 177.97 um
100 Gev D 472E+02 5. 545E-02 7267 mm 595 54 um 21362 um
_};;I;;;I;'_;;;IZ;;};;“ for Stopping Units
9.9997E-03 e¥/ingstron
9.9997E-02 ke¥/micron
9.9997E-02 MeV /mu
1.0000E-03 keV/ (ug/cmz)
1.0000E-03 MeV/ (ner/cm2)
1.0000E+00 keV/ (no/cm2)
3.325TE-0Z e¥/(1E1E atoms/cm2)
4.9275E-04 L.53.5, reduced units I
hE L e s T nucieonica
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